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ABSTRACT 



Nuclear weapons were rapidly incorporated into the 
policies for maintaining the national security objectives of 
both the Soviet Union and the United States — in spite of 
poorly understood nuclear weapons effects. 

The nuclear winter hypothesis, the basis of which was 
first proposed in 1982, directed scientific research into 
the consequences of massive amounts of dust and smoke, from 
nuclear detonations, on the earth's climate and subsequently 
on the ecology of the earth. This thesis presents the 
evolution of the nuclear winter hypothesis in order to 
elucidate its unique aspects for global devastation and the 
consensus of plausibility which the hypothesis holds in the 
scientific community. 

The hypothesis has aroused a flurry of debate on its 
implications for nuclear policy. With the historical 
aspects of the nuclear era as a backdrop, the question of 
incorporating new scientific information on the consequences 
of nuclear war into policy is discussed. 

The observed responses of the U.S. and Soviet Union and 
the implications for future actions in response to the 
nuclear winter hypothesis are examined — leading to the 
conclusion that the hypothesis will have little or no impact 
on U.S. and Soviet nuclear policy. 
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I. 



INTRODUCTION: THE NUCLEAR BACKDROP — 

U.S. AND SOVIET VIEWS 



'Nuclear peace' has been maintained for over 40 years — 
through cold wars, regional conflicts, and acts of 
terrorism. The world's nuclear arsenal of over 50,000 
warheads has shaped nations' interactions even through its 
non-use. The past 40 years tend to suggest a high level of 
stability in our nuclear relationships — but it is a 
stability that is constantly challenged. Policy makers must 
ask the questions of how best to maintain the stability, 
what actions should be taken should this stability fail, and 
what the consequences of its failure might be. 

Technology permitted the development of nuclear weapons 
before the technology existed to analyze the effects of 
their use. Policy makers must consider these effects if 
they are to address the consequences of stability failing in 
the formulation of policy. As stated by Dr. Arthur Katz in 
Life After Nuclear War . "A realistic understanding of the 
effects of nuclear war is needed so that the implicit 
assumptions upon which nuclear policy alternatives are based 
may be understood." [Ref. l:p. 4] Strategic plans have 
clearly responded to advances in weapon technologies. 
MIRVing capabilities and increased targeting accuracy have 
provided nuclear response options to the early U.S. policy 
of massive retaliation. 
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Advancements in technology have also stimulated the 
scientific communities' investigation beyond the immediate 
effects of nuclear weapons and their military applications, 
into the long-term effects and ecological impact of nuclear 
weapons' use. The difficulties of decision making in 
response to this area of information reflect not only the 
conflicting notions of how best to achieve national security 
goals, but also the uncertainties of our present fragmentary 
understanding of long-term effects. The nuclear winter 
hypothesis^, which deals with the atmospheric and climatic 
consequences of a nuclear exchange, is the most recent area 
of investigation into a previously unappreciated realm of 
potential consequences. If strategic decision makers are to 
respond and incorporate new information on long term effects 
into policy, the responses must be made within the framework 
of our existing nuclear strategy and policies for national 
security. 



A. U.S. NUCLEAR POLICY 

This section will provide the nuclear backdrop to the 
United States' quest for national security. The concerns 
and forces that influenced the evolution of U.S. nuclear 



^■The term "nuclear winter" will be used throughout this 
thesis for the sake of simplicity. It is noted, however, 
that many scientific analyses avoid the term for reasons 
similar to the one given in the SCOPE report, ". . .it does 
not, in a strict scientific sense, properly portray the 
range, complexity, and dependencies of the potential global 
scale environmental consequences of a nuclear war." [Ref. 
2:p. xi] 
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policy will be presented in order to later examine the 
nuclear policy issues raised by the new scientific evidence 
surrounding the nuclear winter hypothesis. 

Soviet reaction to the nuclear winter hypothesis is a 
major factor for consideration when discussing possible U.S. 
responses in nuclear policy which impact our deterrence 
posture. U.S. nuclear policies will be contrasted with 
Soviet views, since it is the behavior of the Soviets with 
which the United States is most concerned. Casper 
Weinberger, in his Annual Report to the Congress Fiscal Year 
1988 . states, 

Of the threats to our national security that our defense 
programs are designed to meet, that posed by the Soviet 
Union is by far the most serious and the most immediate. 

. . . the largest, and most expensive, part of our defense 
effort is driven by the power and policy of the Soviet 
Union. [Ref. 3:p. 23] 

The basic defense strategy of the United States is the 

deterrence of aggression. Since the end of World War II, 

this strategy has relied on nuclear weapons to dissuade 

our adversaries by the threat of retaliation from ever 
using nuclear weapons against the United States, our 
allies, or our friends. At the same time, . . . our 
defense policy has continued to rely on U.S. nuclear 
weapons to help deter conventional attacks, as well. . . . 
[Ref. 3 : p . 51] 

Over the years, the official statements pronounced by 
each Administration as our nation's nuclear policy, i.e., 
the declaratory policy, have undergone many modifications to 
the basic strategy of nuclear deterrence and have exhibited 
conflicting approaches of how best to achieve deterrence. 
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Aaron Friedberg describes, in a simplified form, the two 
major schools of thought on deterrence philosophy which have 
affected the modifications to U.S. declaratory policy and 
which are contrasted in their influence on the military's 
wartime employment plans or operational policy. The nuclear 
winter hypothesis has potential for altering the impact of 
each school of thought, particularly in their impact on 
declaratory policy. The 'assured destructionist ' school 
emphasizes the importance of the countervalue deterrent, the 
dangers of regarding nuclear forces as ordinary weapons of 
war, the risks of threatening the enemy's nuclear 
capabilities, the value of stability and the necessity for 
indices of 'sufficiency.' [Ref. 4:p. 39] Bernard Brodie's 
The Absolute Weapon published in 1946 clearly expressed the 
belief that there could be no military or politically 
meaningful form of victory in a nuclear war. The basic 
premise underlying the doctrine of mutual deterrence states 
that modern strategy should be geared to prevent wars (not 
to win them) , with an emphasis on sufficiency in strategic 
weapons rather than superiority. This school of thought has 
had a particularly powerful impact on the United States' 
approach to defense, wherein meaningful defenses are 
frequently characterized as technically impossible, 
psychologically counterproductive, or destabilizing. [Ref. 
5:p. 25] For example, the current debate over the Strategic 
Defense Initiative (SDI) contains elements of this thinking 
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in the arguments against SDI. Many of these arguments are 
similar to those made in opposition to implementation of 
Anti-Ballistic Missile (ABM) systems in the late 1960s. 
These analogous arguments include: 1) technical infeasibil- 
ity; 2) destabilization (may prompt a pre-emptive attack or 
fuel an action-reaction arms race) ; and, 3) unacceptable 
expense for implementation. 

The other school of thought displays a more traditional 
military approach to war. It focuses on war outcomes, on 
the importance of preparing to achieve objectives of war 
(should deterrence fail) , and on the necessity for defeating 
the enemy by denying him his objectives and destroying his 
willingness and ability to wage war. The operational war 
plans of the United States have reportedly been guided by 
this school of thought with consistency. [Ref. 4:pp. 37-71] 
Since 1945, U.S. declaratory policy has at times been 
dominated by one or the other of these approaches . Their 
coexistence has created situations characterized by a 
mismatch of declaratory and operational policy, and of a 
mismatch of declaratory policy and capabilities. 

A brief summary of U.S. nuclear policy is provided in 
order to characterize the dominant concerns and forces. 
Following World War II, the reliance on nuclear weapons was 
greatly influenced by the economics of defense. Nuclear 
weapons are more cost effective than larger conventional 
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forces. Cost continues to be the primary factor holding 
back the build-up of NATO's conventional forces. 

The U.S. nuclear arsenal was extremely small during the 
first five years of the nuclear era, and there were no 
Soviet nuclear weapons until 1949. As both Soviet and U.S. 
arsenals began to expand, more targeting alternatives were 
added to the war plans. The policy of Massive Retaliation, 
developed early in the Eisenhower administration, promoted 
Soviet containment via superior nuclear military forces 
sustained by a strong national economy. The U.S. was 
prepared to mount a massive strike on the Soviet Union with 
impunity. 

In 1960 a Joint Strategic Target Planning Staff (JSTPS) 
was formed to facilitate inter-service cooperation, to draw 
up a National Strategic Target List (NSTL) and to prepare a 
Single Integrated Operational Plan (SIOP) . An optimum mix 
of high priority military, industrial and government control 
targets was designated. [Ref. 4:p. 42] Since this time, 
the operational plans which allocate a significant portion 
of U.S. strategic forces to military targets have been 
remarkably consistent. Declaratory policy, however, went 
through significant changes in the 1960s. 

As the size and destructive capabilities of Soviet 
forces continued to grow and the U.S. was perceived as being 
more vulnerable, a reevaluation of U.S. declaratory policy 
took place. Slowly the emphasis shifted from deterrence 
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through strategic superiority and from threats of first use 
to an emphasis on deterrence and stability through a secure 
second-strike capability and flexible options of 
retaliation. 

In the mid 1960s Secretary of Defense McNamara proposed 
the concept of Assured Destruction and Damage Limitation. 
Assured Destruction, which was similar to massive 
retaliation, was defined as the ability to inflict an 
unacceptable degree of damage on an aggressor even after 
absorbing a surprise first attack. The "unacceptable 
degree" of damage was arrived at through a systems analysis 
approach which determined a finite amount of force required 
to inflict the damage — i.e., 400 equivalent megatonnage 
(EMT) . Thus, this approach allows for budgetary limits to 
be set on strategic procurements on the basis of cost- 
effectiveness criteria. 

The concept of Damage Limitation incorporated a 
warfighting posture involving counterforce targeting 
requiring offensive and defense capabilities. Damage 
Limitation advocacy was short-lived, as the emphasis passed 
to Assured Destruction alone. In part. Damage Limitation 
fell from favor due to budgetary considerations — it did not 
offer the convenient finite aspect of weapons procurement. 
It was also criticized as increasing defense expenditures 
without any real gain in security (stressing the approach 
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that there is no effective defense from nuclear war) , and as 
promoting a destabilizing strategy of first strike. 

The adoption of Assured Destruction as the declaratory 
policy by 1968 did not affect the operational targeting 
plans. It did, however, have a significant impact on U.S. 
strategic force capabilities which would continue to raise 
concern over the inability to carry out an operational plan 
dependent on forces based on a different declaratory policy. 
The Assured Destruction concept places almost total emphasis 
on deterrence vice nuclear war fighting. 

President Nixon's sufficiency doctrine was based on a 
belief that previous U.S. superiority was no longer 
attainable or meaningful. Sufficiency was equated with an 
adequate second-strike force. As the Soviets' force 
capabilities increased and parity was acknowledged. Assured 
Destruction became termed Mutual Assured Destruction (MAD) 
by the West. Arms control took on increasing importance in 
the West as a means of achieving strategic stability. 
Although Mutual Assured Destruction was never an official 
policy of the U.S., it was the basis for the negotiating 
approach of the U.S. to the SALT I and ABM talks. The 
Western objectives in SALT were to place limits on strategic 
offensive arms but to still permit each side to maintain a 
nuclear arsenal capable of inflicting unacceptable damage. 
The ABM Treaty limited the ability of each side to reduce 
the expected level of damage resulting from the adversary's 
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nuclear retaliatory response. This approach was supposed to 
create strategic stability where neither side has an 
incentive to strike first. "The MAD and its SALT I 
companion seemed to mark the end of U.S. postwar attempts to 
maintain superiority in strategic weapons." [Ref. 6:p. 155] 
A major flaw in the MAD concept was its unilateral 
acceptance by the West. In spite of hopeful attempts at 
"educating" the Soviets in Western deterrence theory, it 
eventually became apparent that their strategy and 
objectives were in fact different than that of the U.S. The 
Soviets have continued with their steady investment in 
counterforce capable offensive forces, and in air, civil and 
ballistic missile defenses undermining the credibility of an 
Assured Destruction policy. [Ref. 7:p. 23] 

The early 1970s saw a revived interest in Damage 
Limitation and counterforce targeting (with a survivable 
assured destruction capability held in reserve) . This 
change was brought about by the influences of improved 
technology (limited nuclear options were now more feasible) , 
the changing nuclear balance, a greater appreciation for 
Soviet views on nuclear war, and appreciation for deterrent 
credibility as perceived by the adversary. The new 
strategic doctrine proposed by Secretary of Defense 
Schlesinger and promulgated in 1974 as National Security 
Decision Memorandum (NSDM) 242 rejected the MAD philosophy. 
The new doctrine retained the theme of maintaining an 
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adequate second-strike force but added an emphasis on 
planning to use nuclear weapons much more selectively than 
had been planned in the past. Limited nuclear options 
(LNOs) made possible by advanced technology, provided 
flexible hard and soft targeting options which would 
minimize collateral damage. This new doctrine also made 
possible consideration of a protracted nuclear war — 
selective use with minimized damage indicated that a nuclear 
exchange could occur over a long period of time. These 
characteristics of NSDM-242 have continued to be a part of 
U.S. declaratory policy since 1974. 

President Carter endorsed the Countervailing Strategy in 
1980. The Countervailing Strategy of Presidential Directive 
(PD) 59 stressed the ability to retaliate at any level of 
conflict so as to deny the enemy's objectives. The Reagan 
Administration's Force Modernization Program stresses the 
implementation of this strategy through revitalization of 
strategic offensive and defensive forces. 

The more traditional military approach to war has 
reappeared in the present U.S. declaratory policy and has 
shaped the operational plans since the 1960s. In the aspect 
of counterforce targeting as a warfighting strategy, the 
U.S. declaratory nuclear policy has become more similar to 
that of the Soviet Union. However, the present U.S. 
declaratory policy continues to be a matter of intense 
debate. The nuclear winter hypothesis may intensify this 
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debate, by challenging the present policy of nuclear 
weapons' use. The notions of assured destruction — that 
counterforce targeting and defensive systems are inherently 
dangerous, and that nuclear weapons cannot have military and 
political utility — are deeply entrenched in the American 
public's view of nuclear war. 

B. THE SOVIET VIEW OF NUCLEAR WAR 

The changes imparted to the U.S. declaratory policy in 
the 1970s were due, in part, to an appreciation and 
recognition for Soviet doctrine. If the U.S. hopes to 
correctly anticipate (and possibly counter) the Soviet 
Union's response to the nuclear winter hypothesis, this 
appreciation must continue. Although the question of Soviet 
motives and objectives has many answers dependent on the 
analyst's particular paradigm, there are, as Casper 
Weinberger notes in his Report to the Congress, facts of 
Soviet policy and military capability to which the U.S. must 
respond. The Soviet Union has displayed consistent efforts 
and success in building an enormous military capability. 
[Ref. 3 :p. 23] 

An investigation into the available Soviet writings can 
help to illuminate the policies of the Soviet Union. A 
successful American nuclear strategy must be capable of 
influencing Soviet behavior. Attempts to understand their 
behavior can be made through an analysis of their actions 
and available literature. Interpretation of Soviet strategy 
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is not without its difficulties. The Soviet Union's 
emphasis on maintaining strict secrecy from its own people 
and from the outside world concerning all aspects of events 
and policies provides a stark contrast to the freedom of 
information available in the U.S. In the Soviet Union, 
secrecy is also combined with organized deception as a 
national policy to promote and enhance their objectives. 

As mentioned above, a significant point in the evolution 
of U.S. strategy was the recognition of the existence of a 
uniquely Soviet doctrine. Marxist-Leninist ideology 
provides the major guidelines for Soviet doctrine. To 
briefly summarize, exploitation by Imperialists is the cause 
of the problems in developing countries. Resistance to 
imperialism in the underdeveloped countries, aided as 
possible by the Soviet Union, will continue to grow. This 
resistance combined with the inherent contradictions of 
capitalism will eventually cause its demise. As the end 
nears for capitalism, the capitalists will initiate a 
violent struggle to maintain power. Soviet belief in the 
dialectic nature of history assures them of the eventual 
triumph of socialism. 

A major doctrinal reorientation of the Leninist tenet of 
inevitable war was expressed by Khrushchev in 1956 at the 
20th Party Congress. He asserted that the global balance of 
power was changing in favor of socialism, and as a result, 
the "peace forces" might be capable of preventing the West 
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from "unleashing war." Although war was no longer 
considered fatally inevitable, the struggle between 
socialism and capitalism would continue. [Ref. 8:pp. 83,84] 
However, the possibility of nuclear war cannot be ruled out 
— especially as a possible desperate non-rational attempt by 
imperialism in its death throes. 

A nuclear weapons policy has been incorporated into the 
ideology of Marx and Lenin. Although nuclear weapons have 
changed the character of any future war, the Soviets believe 
nuclear weapons have not altered the political essence of 
war. Nuclear weapons can provide the critical means of 
winning the war should a conventional only option prove 
ineffective. Soviet nuclear strikes would be decisive, but 
would also require the follow-up of combined arms offensives 
for the successful prosecution of a protracted war. A 
nuclear war would require the employment of all arms, 
conventional and nuclear, to attain final victory. 

Soviet doctrine portrays a survivable nuclear war with 
an attainable and meaningful victory. They have rejected 
the "absolute weapon" notion so common in the United States. 
The capability to wage a nuclear war in terms of military 
preparation (offensive and active and passive defenses) is a 
major element of a visible Soviet deterrent, but it does not 
indicate an inclination toward regarding nuclear war as a 
rational instrument of policy. Rather, such deterrent 
policies are designed to minimize the incentive for 
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attacking the Soviet Union. This is how John Erickson 
describes the Soviet concept of deterrence by denial — 
designed to prevent the United States from the initiation of 
hostilities, to minimize the incentives for attacking the 
USSR by guaranteeing counterstrike, and to assure the 
survival of the Soviet system. Thus, the Soviet goal of 
war-prevention is contrasted with the U.S. attitude of war- 
avoidance and the 'unthinkability' of war. [Ref. 9:pp. 245- 
249] 

For the Soviets, deterrence stresses both offensive and 
defensive goals. The Soviets have a massive program of both 
active and passive defense. Casper Weinberger describes the 
Soviet deterrent as "not simply to deter any attack against 
themselves, but to erode the deterrent character of U.S. 
nuclear forces." [Ref. 3:p. 24] There does not appear to 
be a distinction in Soviet doctrine between deterrence and 
the capability to fight a war [Ref. 10:p. 210]. 

The position that war would be suicidal for both parties 
has been espoused by Soviet leaders but can be interpreted 
as an export philosophy. Inside the Soviet Union, such talk 
is generally denounced as "bourgeois pacifism." [Ref. ll:p. 
30] The Soviets openly used the theme of a winnable nuclear 
war in their literature for many years until they recognized 
a changed perception by the West in the 1970s. Since then, 
public statements are intended to give the perception that 
they believe a nuclear war is not "winnable" but statements 
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still include comments that a nuclear war would be concluded 

on terms favorable to the Soviets. [Ref. 10:p. 216] 

Although there is no way for the West to ascertain what 

would constitute unacceptable damage to the Soviet Union, 

Soviet writings indicate that they expect to suffer large 

numbers of casualties in the event of a nuclear war. 

Richard Pipes quotes General Bochkarev: 

The fundamental line of our Party is expressed with utmost 
precision and clarity: if imperialism commits a crime and 

plunges mankind into the abyss of nuclear war, imperialism 
will perish, and not "both sides," not socialism, although 
the socialist countries, too, will face supreme tests and 
suffer immense losses. [Ref. 12:pp. 56,57] 

This idea of victory, even under the recognized devastation 

of an undesired World War III, encompasses expectations that 

the United States tends to deem incompatible with a 

meaningful concept of victory. The Soviet's criteria for 

victory includes regime maintenance, recovery and 

reconstruction, and the destruction of the U.S. war-waging 

potential . [Ref. 8:p. 137] 

The Soviet Union has declared a "no first use" policy. 
A closer examination of military writings reveals 
significant subtleties of this declaration. If the Soviet 
Union determined that an attack was imminent, it would not 
hesitate to launch a preemptive first strike. Soviet 
strategists stress the importance of surprise and the need 
to be prepared at all times to disrupt a surprise attack by 
the aggressors. "By going first, and especially disrupting 
command and control, the highest likelihood of limiting 
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damage and coming out of the war with intact forces and a 
surviving nation is achieved, virtually independent of the 
force balance." [Ref. 13 :p. 164] 

The Soviets do not desire a war, especially if their 
objectives can be achieved through other means. They fully 
recognize the persuasiveness of military might in foreign 
interactions. As Brezhnev reportedly predicted (looking to 
1985) in his 1973 Prague speech, "we will be in a position 
to impose our will with impunity, not only in Western Europe 
but in other areas of interest." — giving the reasons for 
this as deployment of a new generation of strategic weapons 
and the successful Soviet influence in the Third World. The 
value of superiority in quantitative and qualitative 
military forces, designed to fight and win a war, not only 
provides the best deterrence, but it also influences daily 
international politics. The Soviets believe that the nation 
with the most credible doctrine will determine the direction 
of international politics. [Ref. 14:pp. 127,128] 

Conflict and contradictions in policy have not been 
evident in Soviet war planning as they have been in the 
West. What is known of Soviet nuclear strategy has remained 
essentially unchanged in the nuclear era. The targeting 
priorities are: 1) nuclear delivery systems; 2) military 
installations; 3) military industries; and, 4) centers of 
political-military administration, command and control [Ref. 
15:pp. 138,139]. The Soviet literature does not support 
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targeting cities or leaving Soviet cities open to a Western 
assured second-strike. Active defense of the homeland is a 
strong theme. [Ref. 10 :p. 212] 

The Soviet Union is consistent in its stable, long-term 
view of its security problems. Weapons acquisition is 
guided by party policy designed to satisfy the requirements 
of military doctrine and strategy. The Soviet Union has 
persisted in a sustained drive to acquire balanced offensive 
and defensive forces. There appears to be a good match 
between declaratory strategy and force capability. They 
have not experienced the inconsistent allocation of defense 
resources characteristic of the West. 

For the Soviet Union, deterrence is one-sided; they must 
make war unprofitable for the West. "... deterrence is 
stable only when USSR nuclear and non-nuclear forces are 
superior — not when they are equal to those of the West." 
[Ref. 15:pp. 23,24] This deterrent philosophy allows no 
room for the concept of mutual vulnerability. Soviet 
political attitudes perceive the Western concept of 
strategic stability as a reliance on the rationality of the 
adversary. Such a mutuality would imply dependence on the 
adversary for Soviet security and is an unacceptable 
approach for a nation which emphasizes security through 
superior force. [Ref. 9:p. 243] Richard Pipes offers an 
additional reason why a large military force is essential to 
the Soviet Union; ". . . military power serves not only (or 
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even primarily) to deter external aggression, but also and 
above all to ensure internal stability and permit external 
expansion." [Ref. 5:p. 29] 

C . SUMMARY 

The U.S. and Soviet nuclear policies of the past 40 

years have each shown characteristic features, indicating 
some degree of consistency in the factors guiding the 

decision making process of each country. In order to 
investigate how the U.S. and the Soviet Union might respond 
to the new scientific research surrounding the nuclear 

winter hypothesis, the past and present policies were 
presented above in terms of the deterrent role of nuclear 
weapons in maintaining national security. 

In summary, nuclear weapons have been central to the 
U.S. deterrence philosophy since 1945. Deterrence 

philosophy in the United States consists of two major 
schools of thought — 'assured destructionist ' and the 

traditional military approach to war. The traditional 
military approach has been the dominant influence on the 
operational war plans of the United States. Declaratory 

policy has evolved from an emphasis on assured destruction 
to a policy of selective targeting options and a secure 

second-strike force with assured destruction as a last 
resort. 

It is noted that the assured destructionist ' s view of 
war — no meaningful victory in a nuclear war; nuclear weapons 
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provide mutual deterrence — is a common view held by the 
American public. Mutual assured destruction philosophy, 
although not an official policy, was the basis for the U.S. 
negotiating approach to the SALT I talks, illustrating a 
lack of appreciation for Soviet doctrine at that time. The 
coexistence of these two conflicting philosophies in the 
United States has created situations characterized by a 
mismatch of declaratory and operational policy, and of a 
mismatch of declaratory policy and capabilities. 

Soviet nuclear doctrine has exhibited a consistency in 
objectives which has guided the steady increase in Soviet 
military capability. Soviet doctrine portrays nuclear war 
as survivable with a meaningful victory attainable, in spite 
of the recognized devastation which is possible. War is not 
inevitable, but an irrational act by the West may cause 
deterrence to fail. A massive, counterforce, preemptive 
first-strike would be launched by the Soviets if they 
determined that a strategic nuclear attack by the West was 
imminent . 

The capability to wage a nuclear war in terms of 
military preparation (with nuclear weapons providing the 
critical means of winning a war) , is a major element of the 
Soviet deterrent. Both offensive and defensive goals are 
stressed by the Soviets. Mutual vulnerability is not a part 
of Soviet doctrine. Deterrence is considered stable only 
when Soviet nuclear and non-nuclear forces are superior. 
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The value of superiority in military forces not only 
provides the best deterrence, but also influences daily 
international politics in favor of Soviet objectives. 

With the above setting of nuclear policies in mind, the 
question of incorporating new information on the 
consequences of nuclear war into policy will be examined. 
Chapter II will describe the fragmentary nature of our 
knowledge of nuclear weapons' effects — with the newest 
scientific investigations directed at the nuclear winter 
hypothesis. The evolution of this hypothesis will be 
presented to emphasize the validity of the concern over 
possible long term climatic disturbances and the consensus 
of plausibility for the hypothesis which has developed 
within the scientific community. The possible global nature 
of the effects and the wide-ranging biological implications 
for ecological disaster will be presented as the basis for 
the several unique aspects of the hypothesis which have 
stimulated debate over nuclear policy issues. 

Chapter III will present the primary policy issues 
generated in the West by the hypothesis under the broad 
categories of: 1) Deterrence (enhanced or questioned?); 2) 
Relations with allied and nonaligned countries; 3) Nuclear 
arsenals; 4) War fighting capabilities, targeting and 
strategies; 5) Crisis management and control efforts; and, 
6) Civil defense. These issues will be presented in light 
of the nuclear backdrop presented in this chapter. 
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The observed responses of the United States and the 
Soviet Union to the nuclear winter hypothesis will be 
examined in the fourth chapter. The U.S. response, in terms 
of Congressional hearings, studies sponsored by government 
agencies. Department of Defense (DOD) statements, and 
allotted funding for continued research, provides indicators 
of future actions. 

The Soviet beliefs and intentions surrounding actions in 
response to the nuclear winter hypothesis will remain a 
matter of interpretation and speculation. Chapter IV will 
discuss the exploitation potential of the nuclear winter 
issue. 

The final chapter will provide speculation as to future 
response actions of the United States and the Soviet Union 
to a hypothesis which has acknowledged plausibility for 
previously unappreciated long-term devastation to the 
earth's ecological balance — if a nuclear war occurs. This 
speculation will be based on an appreciation for the nuclear 
policies by which each country has managed to avoid a 
nuclear war thus far. 
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II. EVOLUTION OF THE NUCLEAR WINTER HYPOTHESIS 



Nuclear weapons are essential to the deterrence 
philosophy of maintaining national security for the Soviet 
Union and for the United States. It might at first be 
assumed that considerations for the use of such an important 
device and its effects would be fully understood. This, 
however, was not the case when atomic weapons were first 
used against Japan in 1945. Knowledge of nuclear weapons' 
effects remains fragmentary with many uncertainties in spite 
of the importance placed on them for defense and in spite of 
the large world nuclear arsenal. 

Much of the advancement in knowledge of nuclear weapons' 
effects was accomplished via accidental discoveries, always 
impressing and occasionally surprising nuclear scientists 
and engineers. The short-term effects were first studied 
following the 1945 detonations. A fair amount of knowledge 
on the blast and heat effects is now available giving rise 
to many estimates of the number of immediate fatalities from 
a nuclear war. 

The 1954 Bikini Atoll tests brought recognition of the 
danger of distant radioactive contamination. Many 
uncertainties remain concerning radioactive contamination — 
for example, tests are still ongoing to determine ways to 
minimize the amount of active cesium in the food chains at 
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Bikini Atoll so that the displaced Marshallese can safely 
return. The incidents at Three Mile Island and Chernobyl 
highlight the widespread concern for uncertainties which 
still exist. Other previously unappreciated revelations of 
nuclear weapons' use have included the Van Allen belt 
effects, the electromagnetic pulse (EMP) and its effects on 
electronic communications, and the effect of injection of 
nitrogen oxides into the ozone layer. 

With the growth of the arsenals, scientists became 
concerned that global environmental effects might occur if a 
nuclear war were to occur. Such concern led to projects 
like Gabriel and Sunshine — from 1949 through 1959 — to 
evaluate the danger of radioactive fallout. A 1965 study 
undertook a broad analysis of the environmental and 
biological consequences of nuclear war, including the 
effects of blast, fires, and fallout. These early studies 
were hampered by a lack of critical data and inadequate 
technical means to analyze vast amounts of data. [Ref. 
16:p. 185] 

More recently, two of the major studies on nuclear 
weapons' effects produced are: 1) The 1975 National Academy 

of Science report on Long Term World-Wide Effects of 
Multiple-Weapons Detonations , which centered on the recently 
identified ozone depletion problem; and, 2) The 1979 U.S. 
Office of Technology Assessment study. The Effects of 
Nuclear War . which focused mainly on the immediate 
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consequences with long term effects centered on cancer and 
genetic diseases. 

Scientific research began to look comprehensively at the 
potential long term climatic and environmental damage of a 
nuclear conflict in the 1980s. A new variable was 
introduced into the study of nuclear war effects through a 
series of related investigations — the variable of 
particulates, massive amounts of smoke and dust injected 
into the atmosphere as a result of nuclear detonations. 

In 1980, scientists investigating the mass extinction of 
the late Cretacious period (65 million years ago) , used 
geologic evidence to support their proposal that a huge 
cloud of dust caused by a meteor impact could have led to 
the extinctions. Scientists considered that dust raised as 
a result of nuclear explosions may be analogous to dust from 
such a meteor impact. 

During this same period, Carl Sagan and his colleagues 
were working with the National Aeronautics and Space 
Administration (NASA) interpreting data from Martian dust 
storms being sent back to Earth from Voyager 9. It was 
realized that the analytic tools used for studying Martian 
dust storms were applicable to the analysis of smoke and 
dust on Earth. 

Although the destructive potential of fires had been 
realized during World War II in Hamburg, Dresden and 
Hiroshima, the smoke from such fires had never been 
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considered as a factor which could bring about serious, long 
term, after-effects of a nuclear war. The main study which 
introduced the idea of potentially severe climatic 
consequences from large sooty smoke inputs was by P.J. 
Crutzen and J.W. Birks, entitled "The Atmosphere After a 
Nuclear War: Twilight at Noon," which appeared in Ambio . an 
international journal of the human environment published by 
the Royal Swedish Academy of Sciences. Crutzen and Birks 
calculated that several million tons of thick smoke would 
rise from all the fires started by a nuclear exchange. They 
estimated that the smoke would cloud the atmosphere of the 
northern half of the Earth and block sunlight from its 
surface for several weeks. [Ref. 17:pp. 114-125] 

The Crutzen and Birks study led to increased interest 
and further quantitative investigation. The particular 
studies chosen for review in this chapter provide a summary 
of the research over the past five years with consideration 
given to the most significant work that has been conducted. 
Investigations have become more sophisticated and complex 
over the years. The atmospheric computer modeling used for 
such studies has passed from relatively simple one- 
dimensional, radiative-convective models, through three- 
dimensional global models with fixed uniform smoke 
distributions, to fully interactive models, in which smoke 
is injected and allowed to be dispersed by and interact with 
atmospheric circulation, and to models which allow the 
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